1
Genetics and Development Division, Toronto Western Hospital Research Institute, Toronto, ON, Canada, 2 Physiology, University of Toronto, Toronto, ON, Canada. When microglia respond to CNS damage, they can range from proinflammatory (classical, M1) to anti-inflammatory, alternative (M2) and acquired deactivation states. It is important to determine how microglial functions are affected by these activation states, and to identify molecules that regulate their behavior. Microglial proliferation and migration are crucial during development and following damage in the adult, and both functions are Ca 2þ -dependent. In many cell types, the membrane potential and driving force for Ca 2þ influx are regulated by inward rectifier K þ channels, including Kir2.1, which is prevalent in microglia. However, it is not known whether Kir2.1 expression and contributions are altered in anti-inflammatory states. We tested the hypothesis that Kir2.1 contributes to Ca 2þ entry, proliferation and migration of rat microglia. Kir2.1 (KCNJ2) transcript expression, current amplitude, and proliferation were comparable in unstimulated microglia and following alternative activation (IL-4 stimulated) and acquired deactivation (IL-10 stimulated). To examine functional roles of Kir2.1 in microglia, we first determined that ML133 was more effective than the commonly used blocker, Ba 2þ ; i.e., ML133 was potent (IC50=3.5 mM) and voltage independent. Both blockers slightly increased proliferation in unstimulated or IL-4 (but not IL-10)stimulated microglia. Stimulation with IL-4 or IL-10 increased migration and ATP-induced chemotaxis, and blocking Kir2.1 greatly reduced both but ML133 was more effective. In all three activation states, blocking Kir2.1 with ML133 dramatically reduced Ca 2þ influx through Ca 2þ -release-activated Ca 2þ (CRAC) channels. Thus, Kir2.1 channel activity is necessary for microglial Ca2þ signaling and migration under resting and anti-inflammatory states but the channel weakly inhibits proliferation.
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Fluorescence Micro-Spectroscopy Assessment of the in Vitro Dimerization of BACE1-GFP Fusion Protein in Cultured Cells Spencer Gardeen, Joseph L. Johnson, Ahmed Heikal. Chemistry and Biochemistry, University of Minnesota Duluth, Duluth, MN, USA. Alzheimer's Disease (AD) is a neurodegenerative disorder that results from the formation of beta-amyloid plaques in the brain. According to the amyloid cascade hypothesis, the beta-amyloid plaques trigger the known symptoms of memory loss in AD patients. The beta-amyloid plaques are formed by the proteolytic cleavage of the amyloid precursor protein (APP) by the proteases BACE1 and gamma secretase. These enzyme-facilitated cleavages lead to the production of beta-amyloid fragments that then aggregate to form plaques, which ultimately lead to neuronal cell death. Recent detergent protein extraction studies suggest that BACE1 protein forms a dimer that has significantly higher catalytic activity than its monomeric counterpart. Currently, however, there are no studies that support the dimerization hypothesis of BACE1 in living cells. In this contribution, we examine the dimerization hypothesis of BACE1 in cultured HEK293 cells using complementary fluorescence spectroscopy and microscopy methods. Cells were transfected with a BACE1-EGFP fusion protein construct and imaged using confocal, and differential interference contrast to monitor the localization and distribution of intracellular BACE1. Complementary fluorescence lifetime and anisotropy measurements enabled us to examine the conformational and environmental changes of BACE1 as a function of substrate binding. Using fluorescence correlation spectroscopy, we also quantified the diffusion coefficient of BACE1-EGFP on the plasma membrane as a means to test the dimerization hypothesis as a fucntion of substrate-analog inhibitition. Our results represent an important first towards examining the substrate-mediated dimerization hypothesis of BACE1 in live cells.
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Structural Study of Whirlin, A Crucial PDZ Containing Protein Involved in the Mechanotransduction of Auditory Hair Cells Florent Delhommel, Florence Cordier, Bertrand Raynal, Amel El Bahloul-Jaziri, Christine Petit, Muriel Delepierre, Nicolas Wolff. Institut Pasteur, Paris, France. Mammals perceive sound thanks to mechanosensory hair cells located in the inner ear. To detect sound waves, the eardrum produces vibrations that are transmitted to the cochlea where they induce motion of hair-cell cilia. These cilia are tightly bound together in bundle by a network of cadherins and scaf-folding proteins. Stretching of this network is directly responsible for the opening of an ion channel that triggers a neuronal message, translating the original sound wave into electric signals transmissible to the brain. Nearly all proteins involved in this cilia-associated network contain short C-terminal motifs of interaction with PDZ domains. Only two proteins of this network encompass PDZ domains: Harmonin and Whirlin. Both of them are multi-domain scaffolding proteins containing three PDZ domains among others protein-protein interaction domains. With tens of potential partners in hair cells, these two proteins have a central role in connecting the extracellular protein links, the cytoskeleton and the ion channel. However their interactome have been only partially described and very little information are available on their molecular organization. We focus our work on several aspect of Whirlin. The N-terminal half of the protein encompasses two PDZ domains and two HHD domains (Harmonin Homology Domain). By homology to related systems, we suspect that HHD and PDZ domain can interact. Using sequence alignment, we identified the second domain HHD downstream to Whirlin second PDZ domain, creating a symmetric organization: HHD1-PDZ1-PDZ2-HHD2. We are investigating the interplay potentially occurring between those four domains and are in the process of determining inter-and intramolecular interactions. We also document the network of interaction of Whirlin in the inner ear, and more generally of all PDZ ligand motifs present in the ear by using a new high-throughput method.
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Resolving the Molecular Mechanisms of Inherited Deafness caused by Missense Mutations in Cadherin-23 Adrienne Thornburg, Marcos Sotomayor. Chemistry and Biochemistry, The Ohio State University, Columbus, OH, USA. Cadherin-23 (cdh23) is a key component of hair cell tip links, fine filaments that directly convey mechanical force to mechanotransduction channels mediating inner-ear sensory perception. The extracellular domain of cdh23 is made of 27 extracellular cadherin (EC) repeats of similar fold and sequence with~100 amino acids each. There are over 50 missense mutations that target these EC repeats and that cause inherited deafness, yet the molecular mechanisms underlying dysfunction for many of them are unknown. We systematically analyzed and classified deafness mutations according to their location within cdh23 EC repeats, mapped them to cdh23 EC1þ2, and then produced selected cdh23 EC1þ2 mutants for biophysical studies. Here, we present the crystal structure of cdh23 EC1þ2 carrying the R72W mutation, the most common among those observed in cdh23 EC repeats. The structure shows a fully occupied, canonical calcium-binding site despite local re-arrangement of the linker region. In addition, thermostability and calcium-binding assays for R72W and several other mutations reveal variable shifts in melting temperatures and changes in affinity for calcium. Our data suggest a hierarchy of biochemical effects that might correlate with the severity of the associated deafness phenotype.
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Fragile X-Associated Tremor-Ataxia Syndrome: Linking Ca 2D Dysregulation and DNA Damage Responses Gaelle Robin 1 , José R. López 1 , Susan Hulsizer 1 , Paul J. Hagerman 2,3 , Isaac N. Pessah 1,3 . 1 Molecular Biosciences, UC Davis, Davis, CA, USA, 2 Biochemistry and Molecular Medicine, UC Davis, Davis, CA, USA, 3 Medical Investigations of Neurodevelopmental Disorders (M.I.N.D) Institute, Sacramento, CA, USA. Fragile X-associated tremor-ataxia syndrome (FXTAS) is a late-onset, neurodegenerative disorder that affects carriers of the premutation CGG-repeat allele (preCGG; 55-200 repeats) of the fragile X mental retardation 1 (FMR1) gene. Early abnormal growth and Ca 2þ dynamics in FMR1 premutation preCGG knock-in mice and human iPSCs-derived preCGG neurons precede neurodegeneration and FXTAS. Whether intra-nuclear inclusions containing DNA damage response (DDR) proteins, pathologic hallmark of FXTAS, causally link Ca 2þ dysregulation with abnormal neuronal growth and survival is unknown. We hypothesize a role for CdK5 and ATM in FXTAS pathogenesis, two key signaling kinases involved in both DDR and synaptic signaling. FMRP expression in postnatal day 0 (P0), 6-week-and 6-month-old preCGG mouse brain is reduced 60-, 50-and 30% compared to wt, respectively. In primary hippocampal neurons, FMRP reduction is more pronounced in preCGG soma (80%, p<0.0001) compared to neurites (94%, p=0.0177). Resting cytoplasmic calcium concentration ([Ca 2þ ]i) in preCGG hippocampal neurons is chronically elevated 3-fold compared to wt at 7 DIV and 14 DIV, and can be reversed by acute exposure to 10mM dantrolene. Elevated [Ca 2þ ]i-dependent calpain activity (120%-140%) and p25/p35 (120%) at 6-weeks and 6-months in preCGG cortex indicate abnormal CdK5 regulation. CdK5 substrate ATM is upregulated 150 to 200% and P-Ser1981-ATM is 150% (p= p<0.01-0.007) Monday, February 29, 2016 319a
